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(57) ABSTRACT 
A gel-filled enclosure for protecting an electrical 
contact member and connection includes an enclosure 
opening arrangement through which an elongated 
probe may be inserted into the gel-filled enclosure cav 
ity. The enclosure opening allows a probe to be inserted 
into the enclosure cavity to make contact with the pro 
tected electrical contact member without having to 
remove and replace the enclosure. The gel within the 
enclosure is self-healing and fills in the opening made by 
the probe after the probe is withdrawn. The enclosure 
preferably includes a contact member receiving ar 
rangement within the enclosure body that includes a 
contact member receiving tube and a plurality of 
thread-engaging ribs positioned in the tube. Each rib is 
formed from a self-threading plastic material and self 
threads as the enclosure is screwed down over a 
threaded contact member. 

14 Claims, 2 Drawing Sheets 
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TEST ENABLING TERMINAL ENCLOSURE 
APPARATUS AND METHOD 

BACKGROUND OF THE INVENTION 
This invention relates to encapsulant-filled electrical 

terminate or contact enclosures and particularly to a 
gel-filled enclosure that provides a secure connection to 
a contact member and allows the enclosed contact 
member to be tested without removing the enclosure. 
The invention also encompasses a method for protect 
ing an electrical contact member and connection with 
an encapsulant-filled enclosure while allowing the 
contact to be tested without removing the enclosure. 
Telecommunications and other wire connections to a 

terminal or contact on a substrate often require individ 
ual protection at each connection. In telecommunica 
tions applications it is common to have a plurality of 
elongated electrical contact members extending from a 
substrate with each contact forming a terminal for one 
or more telecommunications wire ends. The connection 
is made by connecting the wire end around the base of 
the contact member and then tightening a nut on the 
contact member to hold the wire in place. The individ 
ual terminal connections are protected by connecting a 
gel or other encapsulant-filled cap or enclosure over the 
contact member, nut, and wire end. The encapsulant 
material provides a seal around the exposed electrically 
conductive material to protect the electrical connection 
from moisture and other damaging contaminants, and 
the enclosure serves to retain the encapsulant material 
in place. 
There were a number of problems associated with 

prior art encapsulant-filled enclosures for electrical 
contacts or terminals. One problem was that the caps or 
enclosures had to be removed in order to test the termi 
nal. Once the caps were removed they generally could 
not be reused to provide an effective seal and had to be 
replaced by a new cap. Another problem with prior 
encapsulant-filled caps was that the caps could not be 
connected securely to the terminal. The poorly con 
nected caps or enclosures tended to fall off leaving the 
terminal unprotected. 

SUMMARY OF THE INVENTION 

It is a general object of the invention to provide a 
terminal enclosure and enclosing method that over 
comes the above described problems and others associ 
ated with prior enclosures and enclosing methods. 
An enclosure or cap embodying the principles of the 

invention comprises an enclosure body that may be 
secured over an electrical contact member to cover and 
protect the contact member along with an electrical 
wire connected at the base of the 'contact member. A 
self-healing gel or other encapsulant is contained in the 
enclosure body to provide a water impervious seal 
around the contact member and the exposed wire end. 
The enclosure body includes enclosure opening means 
formed therein to enable a test probe to be inserted into 
the interior of the enclosure body. When the enclosure 
body is secured over a contact member, a test probe 
may be inserted through the enclosure opening means 
to test the protected contact member without having to 
remove the enclosure body. When the probe is removed 
from the enclosure body through the enclosure opening 
means, the self-healing encapsulant fills in the passage 
way formed by the probe to again seal around the 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

65 

2 
contact member and provide protection against mois 
ture and other contaminants. 
The invention encompasses several alternative enclo 

Sure opening means. In one form of the invention the 
enclosure opening means comprises a plurality of re 
duced-thickness slits formed in the enclosure body ma 
terial and intersecting at a center point to form a series 
of adjacent pie-slice shaped sections. The reduced 
thickness slits tear easily, particularly at the center inter 
section point, to form an opening capable of admitting a 
test probe into the enclosure body. 

In another form of the invention the enclosure open 
ing means comprises a section of material on the enclo 
sure body having a substantially reduced thickness. The 
reduced-thickness material or membrane is readily 
puncturable and may be punctured with the probe to 
allow insertion and testing. 

Still another form of the enclosure opening means 
comprises a small probe opening located at a suitable 
point on the enclosure body. In this form of the inven 
tion, the enclosure body still serves to shield and retain 
the encapsulant material in a sealing position around the 
contact member. However, the test probe need only 
penetrate the encapsulant to make contact with and test 
the protected contact member. 
Another aspect of the enclosure according to the 

invention concerns an improved contact member re 
ceiving arrangement for threaded contact members. 
The improved contact member receiving arrangement 
comprises an elongated tube mounted within the enclo 
sure body. A plurality of elongated ribs are mounted 
within the tube at various angular orientations and ex 
tend inwardly toward the tube center axis. Each of the 
ribs is made from a suitable self-threading material, 
preferably the same plastic material from which the 
entire enclosure is formed. As the enclosure is rotated 
into a protecting position over a threaded contact mem 
ber, the threads on the contact member cut into and 
thread the ribs to securely fasten the enclosure in the 
protecting position. 
The preferred form of the invention utilizes a silicone 

gel as an encapsulant. The preferred silicone gel exhibits 
a cone penetration value of under 90 10-1 mm. Cone 
penetration values in this range provide improved seal 
ing around the base of the contact member and attached 
wire, and also provide good self-healing properties to 
reseal the contact member after a test probe is removed. 
These and other objects, advantages, and features of 

the invention will be apparent from the following de 
scription of the preferred embodiments, considered 
along with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view in perspective of a contact member 
enclosure embodying the principles of the invention. 

FIG. 2 is a view in longitudinal section taken along 
line 2-2 in FIG. 1, with the enclosure positioned in a 
protecting position on a contact member. 
FIG. 3 is a view in transverse section taken along line 

3-3 in FIG. 1. 
FIG. 4 is a partial view in longitudinal section similar 

to FIG. 2, but showing a test probe inserted through the 
enclosure opening means. 
FIG. 5 is a partial view in perspective of an alternate 

embodiment of the enclosure. 
FIG. 6 is a view in longitudinal section taken along 

line 6-6 in FIG. 5. 
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FIG. 7 is a partial view in perspective showing an 
other alternate form of the enclosure. 

DESCRIPTION OF THE PREFERRED 
EMBOEDIMENTS 

FIGS. 1-4 show one preferred form of electrical 
contact enclosure 10 embodying the principles of the 
invention. The enclosure 10 comprises an elongated 
enclosure body 12 having a contact member receiving 
end 14 with a contact member receiving opening 16 
therein. As shown in FIG. 2, the enclosure 10 is adapted 
to connect in a protecting position over an elongated 
electrical contact member 18 extending from a substrate 
20. The electrical contact member 18 forms a terminal 
for an electrically conductive wire 22 that is enclosed 
along its length within an insulating material 24 and 
exposed only at the end in order to make electrical 
contact with the contact member. A nut 26 and suitable 
washers 28 are used to retain the wire 22 in good electri 
cal contact with the electrical contact member 18. The 
enclosure body 12 is adapted to substantially cover and 
enclose the contact member 18, nut 26, washers 28, and 
exposed wire end 22. 
As shown particularly in FIGS. 2 and 3, the enclo 

sure 10 also includes contact member receiving means 
indicated generally at reference number 30. The pre 
ferred contact member receiving means 30 comprises an 
elongated tube 32 mounted substantially coaxially 
within the elongated enclosure body 12, and a plurality 
of thread-engaging ribs 34 mounted within the tube. 
The tube 32 extends from a narrow handle section 36 of 
the enclosure body 12 to a cavity forming portion and 
terminates with an open tube end 42 in an enclosure 
cavity 40. A plurality of connecting ribs 44 extend from 
the outer surface of the tube 32 in the enclosure cavity 
40 to the enclosure body 12. Each of the thread-engag 
ing ribs 34 within the tube 32 extends substantially the 
length of the tube and is connected at one transverse 
end 46 to the inner surface of the tube with the opposite 
transverse end 48 extending radially inwardly toward 
the tube longitudinal axis. Preferably, the thread-engag 
ing ribs 34 are each made from a plastic material that 
may be cut or threaded as the elongated enclosure body 
12 is rotated about its longitudinal axis and pressed 
downwardly over the contact member 18. 

Referring to FIG. 2, the elongated enclosure body 12 
is substantially filled with a suitable dielectric encapsu 
lant material 54. The function of the encapsulant mate 
rial 54 is to capsulate and seal around the exposed elec 
trical contact member 18 wire end 22, nut 26, and wash 
ers 28. Sealing is required to prevent moisture and other 
contaminants from reaching any of the exposed electri 
cally conductive material. The preferred encapsulant 
material 54 is a self-healing silicone gel having a cone 
penetration value under 90 10 mm For example, the 
silicone gel marketed under the trademark SYLGARD 
527, by Dow Corning Corporation, provides the de 
sired dielectric and cone penetration values. This mate 
rial also exhibits desirable adhesive and self-healing 
characteristics. 

Referring particularly to FIGS. 1 and 4, the enclo 
sure 10 also includes enclosure opening means indicated 
generally at reference number 60. The enclosure open 
ing means 60 is formed in the enclosure body material 
and is adapted to allow an elongated probe 62 to be 
inserted into the enclosure cavity 40 to make electrical 
contact with the contact member 18. In the preferred 
form of the invention shown in FIGS. 1 through 4, the 
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4. 
enclosure opening means 60 comprises a plurality of 
elongated slits 64 formed in the end of the enclosure 
handle section 36, opposite to the contact member re 
ceiving end 14. Each elongated slit 64 comprises an area 
of relatively thinner and readily tearable material and 
the slits intersect at a center point to form a series of 
pie-slice shaped sections 66 
Although the enclosure 10 is shown in FIGS. 1 

through 4 as having a separate handle section 36, those 
skilled in the art will readily appreciate that the enclo 
sure may alternatively be cylindrical in shape with no 
separate handle section. Alternatively, the enclosure 
body may have a polygonal or oblong transverse cross 
sectional shape. Regardless of the particular shape of 
the enclosure, the enclosure is preferably formed in one 
piece with the contact member receiving means 30 and 
enclosure opening means 60 from a suitable plastic ma 
terial. For example, the enclosure 10 may be formed 
using a suitable injection moulding process. 
The operation of the enclosure 10 and the method of 

the invention may be described best with reference to 
FIG. 4. The cavity 40 of the enclosure body 12 is first 
substantially filled with the encapsulant material 54. 
After the enclosure cavity 40 is substantially filled, the 
method includes threading the enclosure body 12 and 
contact member receiving means 30 over the contact 
member 18 to a protecting position in which the contact 
member receiving end 14 of the enclosure body substan 
tially reaches the insulated wire 22 extending to the base 
of the contact member. The male threaded contact 
member 18 cuts receiving threads into the ribs 34 
formed in the tube 32 to produce a secure connection 
between the contact member and the enclosure 10. 
Also, as the contact member 18 advances into the enclo 
sure cavity 40, it displaces a portion of the encapsulant 
material 54 downwardly out of the opening 16 at the 
contact member receiving end 14 of the enclosure body 
12. The displaced encapsulant material 54 flows around 
and seals the exposed wire, retaining nut and washers, 
and contact member base. 
With the enclosure 10 in place in the protecting posi 

tion on the electrical contact member 18, the elongated 
probe 62 may be inserted through the enclosure opening 
means 30 into the enclosure cavity 40 to make contact 
with the electrical contact member 18 received in the 
cavity. In the form of the invention shown in FIGS. 1 
through 4, the elongated slits 64 tear under pressure 
applied by the probe 62 at the slit intersection point, and 
the ends of the adjacent pie-slice shaped sections 66 peal 
downwardly to form an opening through which the 
probe passes. After the test is completed and the probe 
withdrawn from the enclosure cavity 40, the encapsu 
lant material 54 reforms the seal around the contact 
member 18 to again protect the contact member from 
contaminating material such as moisture. Preferably, 
the enclosure body 12 is formed from a sufficiently 
resilient plastic material that the ends of the adjacent 
pie-slice shaped section 66 return generally to their 
initial position to help protect and enclose the encapsu 
lant material 54. 
FIGS. 5 and 6 show an enclosure 10 having an alter 

nate enclosure opening means 70 according to the in 
vention. This alternate enclosure opening means 70 
comprises an area of readily puncturable material 72 
formed on the enclosure body 12. The preferred punc 
turable material comprises a thin membrane that is eas 
ily torn with a probe such as that shown in FIG. 4. 
Similar to the embodiment shown in FIGS. 1-4, the 



contact member. Also, still further alternate enclosure 
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readily puncturable membrane allows the probe to be 
inserted to make contact with an enclosed electrical 
contact member without having to remove the enclo 
sure 10. 
An enclosure 10 with another alternate form of enclo- 5 

sure opening means 80 is shown in FIG. 7. In this form 
of the invention the enclosure opening means 80 com 
prises a probe receiving opening 82 rather than a tear 
able or puncturable material. As with the other forms of 
the invention, the encapsulant 54 provides the contami- 10 
nant-proof seal and the enclosure body 12 still serves to 
hold the encapsulant in a sealing position around a 
contact member such as that shown in FIG. 4. 
Each of the alternate forms of enclosure opening 

means 60, 70, and 80 shown in the figures are positioned 
at the end of the enclosure body opposite to the contact 
member receiving end. The opening means may, how 
ever, be located at any point on the enclosure body that 
will allow an elongated probe to reach the protected 

15 

20 
opening means may comprise an opening adapted to be 
selectively covered with a cover. The cover may be 
connected or hinged to the enclosure body or may be 
completely separable from the enclosure body. 
The above described preferred embodiments are in 

tended to illustrate the principles of the invention, but 
not to limit the scope of the invention. Various other 
embodiments and modifications to these preferred em 

25 

bodiments may be made by those skilled in the art with 
out departing from the scope of the following claims. 30 
We claim: 
1. An enclosure for protecting an electrical contact 

member, the enclosure comprising: 
(a) an elongated enclosure body defining an enclosure 

cavity and having a contact member receiving end 
with a contact member receiving opening therein; 

(b) contact member receiving means connected to the 
enclosure body and positioned within the enclosure 
cavity for receiving the contact member in a 
contact member receiving area and retaining the 
enclosure body in a contact member protecting 
position substantially covering the contact mem 
ber; 

(c) a self-healing encapsulant substantially filling the 
enclosure cavity; and 

(d) enclosure opening means for providing an open 
ing in the enclosure body through which an elon 
gated probe may be inserted into the enclose cavity 
to make contact with the contact member when the 
contact member is received therein, the enclosure 
opening means being formed in the enclosure body 
in an area removed from the contact member re 
ceiving end and spaced from the contact member 
receiving area so that an interval of the encapsulant 
separates the enclosure opening means from the 
contact member receiving area. 

2. The apparatus of claim 1 wherein the self-healing 
encapsulant comprises: 

(a) a silicone gel having a cone penetration value of 
below 90 101 mm. 

3. The apparatus of claim 1 wherein the contact mem 
ber is elongated and threaded and the contact member 
receiving means comprises: 

(a) an elongated tube mounted substantially coaxially 
within the elongated enclosure body and having a 65 
tube opening at the end of the tube nearest to the 
contact member receiving end of the enclosure 
body; and 
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6 
(b) a plurality of elongated thread-engaging ribs ex 

tending longitudinally within the tube, each rib 
being formed from a self-threading plastic material 
and having one transverse end connected to an 
inner surface of the tube and the opposite trans 
verse end extending radially inwardly toward the 
tube longitudinal axis. 

4. The apparatus of claim 1 wherein the enclosure 
opening means comprises: 

(a) a probe receiving opening formed in the enclosure 
body. 

5. The apparatus of claim 1 wherein the enclosure 
opening means comprises: 

(a) a reduced-thickness and readily puncturable area 
of material formed in the enclosure body. 

6. The apparatus of claim 1 wherein the enclosure 
opening means comprises: 

(a) a plurality of elongated and readily tearable re 
duced-thickness slits formed in the enclosure body 
material, the elongated slits intersecting at a center 
point to form therebetween a series of pie-slice 
shaped sections. 

7. The apparatus of claim 1 wherein the enclosure 
opening means is positioned at an end of the enclosure 
body opposite to the contact member receiving end and 
enables the elongated probe to be inserted into the 
contact member receiving area. 

8. In an encapsulant-filled cap for use in protecting an 
exposed end of an electrical contact member, the cap 
having a cap body substantially filled with a self-healing 
dielectric encapsulant, a contact member receiving 
opening, and contact member receiving means mounted 
within the cap body for receiving the contact member 
in a contact member receiving area and securing the cap 
in a protecting position in which it substantially covers 
the contact member, the improvement comprising: 

(a) cap opening means formed in the cap body sepa 
rate from the contact member receiving opening so 
that a layer of the encapsulant is interposed be 
tween the cap opening means and the contact men 
ber receiving area, the cap opening means for en 
abling an elongated probe to be inserted there 
through to penetrate through the encapsulant and 
make electrical contact with the contact member 
when the contact member is received in the contact 
receiving means. 

9. The apparatus of claim 8 wherein the cap opening 
means comprises: 

(a) a probe receiving opening. 
10. The apparatus of claim 8 wherein the cap opening 

means comprises: 
(a) a reduced-thickness and readily puncturable area 
of material formed in the cap body. 

11. The apparatus of claim 8 wherein the enclosure 
opening means comprises: 

(a) a plurality of elongated and readily tearable re 
duced-thickness slits formed in the cap body, the 
slits intersecting at a center point to form therebe 
tween a series of pie-slice shaped sections. 

12. The apparatus of claim 8 wherein the encapsulant 
in the cap comprises: 

(a) a silicone gel having a cone penetration value of 
below 90 10-1 mm. 

13. The encapsulant-filled cap of claim 8 wherein: 
(a) the cap opening means is also for contacting the 

elongated probe to prevent removal of encapsulant 
as the probe is retracted from the cap through the 
cap opening means. 
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14. A method of providing an electrically insulated 
protecting enclosure for an elongated electrical contact 
member while allowing the enclosed electrical contact 
member to be contact tested without removing the 
enclosure, the method comprising the steps of: 

(a) substantially filling an enclosure cavity of an elon 
gated enclosure body with a self-healing silicone 
gel having a cone penetration value of under 90 
10 mm, the enclosure body having a contact 
member receiving end with a contact member re O 
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8 
ceiving opening formed therethrough and enclo 
sure opening means formed separately from the 
contact member receiving opening; and 

(b) securing the gel-filled enclosure body over the 
contact member with the contact member extend 
ing through the contact member receiving opening 
and with a portion of the contact member sepa 
rated from the enclosure opening means by only 
the self-healing silicone gel. 

k 
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